A characteristic of multicellular organisms is that groups of cells specialize as functional units. One example is the classical endocrine system, where central influences affect the release of releasing hormones, such as corticotrophin releasing hormone (CRH) and growth hormone releasing hormone (GRH) from hypothalamic nuclei. These pass through the hypothalamic-hypophyseal portal circulation to the anterior pituitary and modulate release of the appropriate trophic hormones, such as adrenocorticotrophic hormone (ACTH) and growth hormone (GH). The anterior pituitary hormones enter the systemic circulation, from where they are mostly delivered to endocrine end organs, such as the adrenal cortex, and there affect the release of the final hormone in the cascade.
For the multicellular organism to function in a coordinated way, however, the activities of these functionally specialized units need to be integrated. It is becoming clear that this integration is achieved, at least between some organ systems, by their sharing common chemical messages and receptors. Thus, any one system uses a set of chemicals both for communication between the cells of that system, and for integrative interactions with cells ofa functionally distinct unit. Nowhere is this integrative interaction better illustrated than in the dialogue between the endocrine and immune systems.
Circumstantial associations between personality traits and 'stress' with disease susceptibility have been noted for several centuries. The effects of endocrine hormones on immune responses in vitro have been particularly well studied. Both hypothalamic releasing hormones (CRH, GRH)'°and anterior pituitary peptides (prolactin, GH, thyroid stimulating hormone, ACTH and P endorphin)"'3 have some activity.T cell proliferation, natural killing (NK), antibody production and neutrophil function may all be affected. The actions of P endorphin on NK and antibody production are particularly interesting. Biphasic effects are seen on both types of immune reaction, with the production of specific antibodies to Herpes simplex virus being enhanced in vitro at concentrations as low as 10-18 mol/l.'4 We have also observed effects of CRH on NK down to 101-8 mol/l (unpublished observations).
The low molarities at which these immunomodulatory effects are seen -considerably lower than the circulating plasma concentrations -suggests that inflammatory cells themselves produce neurohormones which act very locally on neighbouring cells within an inflammatory focus or lymph node. There is now good evidence, both at the level of gene transcription and of peptide production, that this is indeed the case. For example, both lymphocytes and neutrophils contain mRNA transcripts of the proopiomelanocortin (POMC) gene -the precursor to ACTH and P endorphin.'5 Moreover, ACTH and P endorphin peptides have been detected in supernatants of activated lymphocytes. 16 30 Evidence is also accumulating that neuroectodermal tumours produce some interleukins, and ILl expression in melanoma has been correlated with its metastatic potential.3" Thus, the production of common peptides -both neurohormones and interleukins -by tumours and the inflammatory cells that infiltrate them suggests that tumours may influence the nature of their local inflammation in the same way as the inflammatory cells affect the growth, differentiation and metastasis of the tumour. Clearly, a better understanding of these interactions has considerable therapeutic potential.
Therefore, at least some organ systems and tumour cells share a common chemical language. The individual chemical terms may have different meanings depending on whether they are being used as communication elements within or between systems. Moreover, the physiological and pathological meaning of a particular chemical word may depend on the chemical syntax within which it is being expressed. Learning how to interpret and manipulate this language holds exciting possibilities for future medical practice.
